METHODS
S-3
After PCR, the emulsions were collected into an emulsion collection tray (Life Technologies) by centrifuging at 500 x g for 2 min. The emulsion was broken by adding 10 mL 2-butanol (Alfa Aesar) to the tray, and the sample was transferred to a 50 mL tube. The particles were centrifuged at 3,000 x g for 5 min. The oil phase was carefully removed, and the particles were resuspended in 1 mL of emulsion breaking buffer (100 mM NaCl, 1% Triton X-100, 10 mM Tris-HCl, pH 7.5, and 1 mM EDTA) and transferred to a new 1.5 mL tube. The particles were centrifuged at 15,000 × g for 90 sec, and the supernatant was removed. The tube was placed on a magnetic separator (MPC-S, Life Technologies), and the remaining supernatant was removed. The particles were resuspended in 200 µL PBST [1x PBS (ThermoFisher Scientific), 0.01% Tween 20 (Sigma-Aldrich)] and moved to a new 1.5 mL tube. The coating of the particles was measured by adding 0.5 µL of the particle preparation to 99.5 µL 10 mM Tris-HCl, pH 7.5. The sample was analyzed using the Accuri C6 to confirm that 10-30% of the particles were coated with DNA, ensuring that close to all of the particles are monoclonal; this is based on the Poisson distribution, which predicts that most particles will be monoclonal when <35% of particles contain PCR products. The supernatant was removed from the remaining particles, and these were then resuspended in 200 µL 100 mM NaOH and incubated at RT for five minutes to generate singlestranded DNA. The particles were washed three times with PBST buffer using magnetic separation, then stored in 200 µL PBST at 4 °C.
Screen conditions
The selection buffer was PBSMCT, pH 7.4 [1x PBS, 2.5 mM MgCl 2 (Teknova), 1 mM CaCl 2 (Teknova), 0.01% Tween 20]. PBSMCT, pH 5.2 was prepared by titrating in 1M HCl (Sigma-Aldrich). Before each round of sorting, a binding assay was performed. The aptamer particles were annealed in selection buffer in the thermocycler using the following conditions: o C for 5 min, 5% ramp down, 4 °C for 5 min. The aptamer particles were incubated with 50-500 nM streptavidin Alexa Fluor 488 (SA-AF488) (ThermoFisher Scientific) in a final volume of 100 µL in both for 1 hour at room temperature on a rotator in the dark. Two samples were prepared at each concentration, one in pH 7.4 selection buffer and one in pH 5.2 selection buffer. After the incubation, the particles were washed once with selection buffer and resuspended in 100 µL selection buffer. The mean fluorescence intensity of each sample was measured using a BD Accuri C6 flow cytometer.
For each round of sorting, the aptamer particles were annealed in selection buffer in the thermocycler using the same conditions as above. For all three rounds, the aptamer particles were incubated with 200 nM SA-AF488 in pH 7.4 selection buffer in a final volume of 1 mL for either 1.5 hours at room temperature or overnight at 4 °C on a rotator in the dark. After incubation, the particles were washed once with 1 mL selection buffer and resuspended in 1 mL selection buffer, pH 7.4. The sample was sonicated for a few seconds and then measured on a flow cytometer (BD FACSAria III). Aptamer particles with high fluorescence intensity were collected in each round (515,000 events in the first round, 65,000 events in the second round, and 18,000 events in the third round). For the first round of positive selection at pH 7.4, all aptamer particles with fluorescence intensity above background were collected. The stringency was increased in the second round; the sort gate was shifted to the right, so that only the top 10% of aptamer particles were collected. In the first two rounds, after positive selection at pH 7.4, the particles were resuspended in 200 nM SA-AF488 in pH 5.2 selection buffer in a final volume of 250-500 µL, and incubated on a rotator in the dark at room temperature for 30 min. The particles were washed once and resuspended in 1 mL selection buffer, pH 5.2. The sample was sonicated and the n measured on the flow cytometer, and all non-fluorescent beads were collected in order to eliminate S-7
Microscale thermophoresis was performed by 2bind to measure the binding affinity of S8 and SBA29 to streptavidin at pH 7.4 and pH 5.2. For each experiment, a serial dilution of streptavidin was prepared (final concentration 61 pM-2 µM) and mixed with Cy5-labeled aptamer (final concentration held constant at 5 nM). The samples were analyzed on a Monolith NT.115
Pico at 25 o C, with 5% LED power and 60% laser power.
7. Mutation study to identify pH active motif for aptamer S8
The predicted structures were generated using mfold, with salt conditions similar to the selection buffer (137 mM Na + , 2.5 nM Mg
2+
). S8 point mutants were ordered from IDT with PAGE purification. Bead PCR was performed to create monoclonal aptamer particles for each sequence.
Bead-based fluorescent measurements were performed as previously described to test the binding of each sequence to streptavidin. The binding of each sequence to 50 nM SA-PE was measured in triplicate. The total volume of each sample was 100 µL: 1 µL beads, a final concentration of 50 nM SA-PE, and either pH 7.4 or pH 5.2 selection buffer. Each sample was incubated on a rotator at room temperature in the dark for 1 hour. Samples were washed once with 100 µL selection buffer using a magnetic rack and resuspended in 100 µL selection buffer. Samples were vortexed and then sonicated for a few seconds. The fluorescence intensity of each sample was measured by analyzing 10,000 particles using a BD Accuri C6.
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